Introduction
============

Uterine tumor resembling ovarian sex cord tumor (UTROSCT) is an extremely rare type of uterine stromal neoplasm, which was initially described by Morehead and Bowman in 1945 \[[@B1]\]. Clement and Scully \[[@B2]\] classified tumors with sex cord-like differentiation into 2 groups: endometrial stromal tumors with \<50%sex cord-like elements (ESTSCLE, type I) and uterine tumor resembling ovarian sex cord tumors showing \>50% sex cord differentiation (UTROSCT, type II). This morphologic distinction is clinically significant because ESTSCLE is associated with recurrences and metastases of the tumors; however, UTROSCT usually shows more benign clinical behavior. According to recent literature, UTROSCTs have been considered as uncertain malignancies with polyphenotypic immunohistochemical expression characterized by positive sex cord, epithelial, smooth muscle markers, and hormone receptors \[[@B3][@B4][@B5]\]. The treatment choice for UTROSCTs is hysterectomy with or without bilateral salpingo-oophorectomy. However, less than 10 cases of women who had a strong desire to preserve their fertility were treated conservatively, and only 2 subsequent pregnancies were reported \[[@B6][@B7][@B8][@B9][@B10][@B11]\]. We present a case of UTROSCT with myometrial invasion, which was successfully treated by resectoscopic surgery and conservation of the uterus, and a brief review of the literature.

Case report
===========

A 32-year-old nulligravid woman visited our hospital in September 2010 for 3 years of infertility and prolonged menstruation. Previously, she underwent infertility work-up at another hospital. And she was diagnosed with right tubal obstruction on hysterosalpingography. In addition, a 3 cm sized submucosal myoma and multiple small follicles consistent with polycystic ovaries were observed in both ovaries on transvaginal ultrasonography. She failed to conceive despite multiple timed coitus and intrauterine insemination. In the initial transvaginal ultrasonography in our institution, a 3.2×2.6-cm-sized heterogeneous echoic mass was protruding into the endometrial cavity. Magnetic resonance imaging was conducted to study the possibility of a hysteroscopic approach, and a 3.6×3-cm-sized intracavitary protruding mass was observed in the anterior uterine wall. The image findings and treatment options were discussed with the patient, and she selected hysteroscopic resection of the mass despite the possible risk of incomplete removal or laparoscopic conversion. She underwent resectoscopic submucosal mass resection with complete removal of the presumed submucosal myoma. A diagnosis of type II UTROSCT with myometrial invasion was reported after pathologic evaluation. On hematoxylin/eosin staining, tumor showed a mixed pattern of cords, tubules, and nests related to sex cord-like differentiation with myometrial invasion ([Fig. 1A, B](#F1){ref-type="fig"}). According to the immunohistochemical results, the neoplastic cells were positive for calretinin, CD99, CD56, and cytokeratin, but negative for CD10, CD34, inhibin, and WT1 ([Fig. 1C-F](#F1){ref-type="fig"}). The diagnostic criteria for UTROSCT in immunohistochemical markers of sex cord differentiation should include calretinin and one of either melan A, CD99, or inhibin, WT1. Additionally, CD10, the endometrial stromal cell marker, should be negative. Therefore, final diagnosis of this tumor was type II UTROSCT with myometrial invasion. After detailed discussions regarding the clinical behavior of UTROSCT with myometrial invasion, the patient chose to undergo pregnancy trial with *in vitro* fertilization (IVF), despite the possible risk of recurrence or metastasis.

The patient was then additionally evaluated with positron emission tomography-computed tomography, which revealed no evidence of strong focal fluorodeoxyglucose uptake to suggest malignant lesion or metastasis, but only mild heterogeneous fluorodeoxyglucose uptake in the uterus. The possible differential diagnosis for the latter was physiologic uptake or tumorous condition. Three months after the resectoscopic surgery, the patient was transferred to our fertility center for IVF and successfully conceived after the first postoperative IVF cycle.

Her pregnancy continued to progress without significant complications. At 36 weeks and 4 days of gestation, she visited the emergency room due to regular uterine contraction. She underwent an emergency cesarean section and a healthy baby (3.07 kg) was delivered. Her postoperative recovery was uneventful. Five months after delivery, she underwent total laparoscopic hysterectomy with bilateral salpingectomy. After pathologic evaluations, the remaining type II UTROSCT was confirmed in the myometrium with similar immunohistochemical results. The patient was followed-up for 47 months after the initial resectoscopic surgery without evidence of recurrence.

Discussion
==========

UTROSCT is a rare tumor and is usually regarded as a unique variant of uterine stromal sarcomas. In 1976, Clement and Scully classified 14 cases of UTROSCT as type I (ESTSCLE) and type II (UTROSCT) according to composition of sex-cord like element \[[@B2]\]. The current World Health Organization classification defines type II tumors (UTROSCT) as miscellaneous tumors, and type I tumors (ESTSCLE) are considered as rare variant of endometrial stromal tumors. World Health Organization classified endometrial stromal tumors as endometrial stromal nodules, low-grade endometrial stromal sarcomas, high-grade endometrial stromal sarcomas, and undifferentiated endometrial sarcomas. In this classification, endometrial stromal nodules and low-grade endometrial stromal sarcomas that include sex cord-like areas are regarded as rare variant-endometrial stromal nodules and sarcomas with sex cord-like pattern, so called ESTSCLE (type I). However, UTROSCTs (type II) were defined as neoplasms that resemble ovarian sex cord tumors without a component of recognizable endometrial stroma \[[@B12]\]. These tumors are polyphenotypic neoplasma, and in the literature, they are termed as endometrial stromal tumors with sex cord-like differentiation, endolymphatic stromal myosis with sex cord-like differentiation, or low-grade endometrial stromal tumors with sex cord-like pattern. In a recent systemic review, the mean age at the time of UTROSCT diagnosis was 52.2±18.2 years; approximately, \<1/3 of the cases were observed in women aged \<40 years \[[@B13]\]. Preoperative diagnosis of UTROSCTs is difficult because there are no specific imaging findings. This type of tumor is usually diagnosed based on the histomorphologic features including a predominant pattern of the cords, nests, and trabeculae resembling granulosa or Sertoli cell tumors of the ovary, and confirmed by immunohistochemical staining characterized by the co-expression of epithelial, smooth muscle, and sex cord markers, and steroid receptors \[[@B3][@B4][@B5]\].

In an immunohistochemical study, Irving et al., advocated for a polyphenotypic profile of these tumors by hypothesizing that they may arise from pluripotent mesenchymal cells and predominantly differentiate into sex cord cells. They recommended that immunohistochemical markers of sex cord differentiation should include calretinin and one of either melan A, CD99, or inhibin \[[@B3]\]. de Leval et al. \[[@B14]\] also found that UTROSCTs exhibit sex cord markers, such as calretinin, inhibin, CD99, WT1, and Melan A. In our case, calretinin and CD99 were positive and CD10, the endometrial stromal cell marker, was negative.

A UTROSCT is generally discovered only after hysterectomy or tumor mass resection, and most patients with UTROSCT have been treated with hysterectomy with or without bilateral salpingo-oophorectomy. The long-term clinical behaviors of UTROSCT are less aggressive than ESTSCLE; however, these tumors should be considered as neoplasms with an uncertain, but probably low, malignant potential \[[@B3][@B11][@B13][@B15]\]. UTROSCTs recur in very few cases with regional spread and late abdominal relapses; however, no deaths have been reported \[[@B2][@B11][@B13]\]. Therefore, conservative management can be considered with caution in young women who have a strong desire for fertility preservation. The results of subsequent pregnancies and recurrence after only conservative tumor resection in patients diagnosed with UTROSCT are shown in [Table 1](#T1){ref-type="table"} \[[@B6][@B7][@B8][@B9][@B10][@B11]\]. There were only 2 reports of subsequent pregnancy after conservative surgery \[[@B6][@B7]\]. Our case was the third pregnancy report after conservative treatment in a patient with UTROSCT. More importantly, this was the first report of conservative management of a UTROSCT with myometrial invasion. After surgery, the patient successfully delivered, and then underwent definite surgical management. There were no reports of recurrence among patients who were conservatively managed during variable follow-up durations (13 months to 7 years) \[[@B6][@B7][@B8][@B9][@B10][@B11]\].

In a systemic review by Blake et al., the risk factors for disease free survival in UTROSCT were related to pelvic pain at the time of diagnosis, Clement type I tumor (ESTSCLE), tumor size \>10 cm, presence of cervical/extra-uterine disease, and lymphovascular space invasion \[[@B13]\]. According to a review article by Pradhan and Mohanty \[[@B15]\], infiltrative border, vascular invasion, frequent mitotic figures, serosal rupture, stromal predominance, and cytologic atypia were associated with recurrence of UTROSCT. Although UTROSCT with myometrial invasion was revealed through initial pathologic findings, the patient in our case was able to become successfully pregnant with IVF and subsequently delivered a healthy baby. There was no evidence of disease progression during the 17-month time interval between initial and definite surgery. This patient was followed-up for 47 months after initial surgery without evidence of recurrence.

In conclusion, gynecologists should consider conservative management of selected cases of UTROSCT with informed consent from the patients even though the ultimate outcome is unknown. A longer follow-up is needed to evaluate the safety of this conservative treatment.
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![Microscopic architectural patterns of the mass removed by resectoscopic surgery. (A) A relatively well-demarcated nodular mass within the superficial myometrium (H&E, ×40). (B) The tumor cells have relatively benign appearing, small round vesicular nuclei with nucleoli and eosinophilic cytoplasm (H&E, ×200). Immunohistochemical profile of the uterine tumors resembling ovarian sex cord tumor. (C) Positive for calretinin (calretinin, ×200). (D) Positive for CD99 (CD99, ×200). (E) Positive for CD56 (CD56, ×200). (F) Negative for CD10 (CD10, ×200).](ogs-58-418-g001){#F1}

###### Review of the English-language published reports of conservative tumor resection only in patients with UTROSCT: subsequent pregnancies and recurrence^a)^

![](ogs-58-418-i001)

UTROSCT, uterine tumor resembling ovarian sex cord tumor; NA, not available; PCO, polycystic ovarian syndrome.

^a)^In this literature review, cases with no or inadequate clinical information were excluded. ^b)^After completion of family planning, she underwent hysterectomy with bilateral salpingectomy.
